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SUBJECT: Dam Phase I Inspection Report

This report presents the results of field inspection and evaluation of
the Holt's Lake Dam (MO 11105).

It was prepared under the National Program of Inspection of Non-Federal
Dams .

This dam has been classified as unsafe, non-emergency by the St. Louis
District as a result of the application of the following criteria:

a. Spillway will not pass 50 percent of the Probable Maximum
Flood without overtopping the dam.

b. Overtopping of the dam could result in failure of the dam.
c. Dam failure significantly increases the hazard to loss of life
downstream.
SIGNcw T MAY 1381
SUBMITTED BY:
Chief, Engineering Divisgion Date
SIGNED 1 1 MAY 198!
APPROVED BY :

Colonel, CE, District Engineer Date
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PHASE ] REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dawm Holt's Lake Dam

State Located Missour:

County Located St. Louis County

Stream Tributary to Caulks Creek

Date of Inspection 18 November 1980

Holt's Lake Dam was inspected by s team of engineers from Black &
Veatch, Consulting Engineers for the St. Louis District, Corps of Engi-
neers. The purpose of the inspection was to make an assessment of the
general condition of the dam with respect to safety, based upon avail-
able data and visual inspection, in order to determine if the dam poses
hazards to human life or property.

The guidelines used 1n the assessment were furnished by the Depart-
ment of the Army, Office of the Chief of Engineers and developed with
the help of several Federal and state agencies, professional engineering
organizations, and private engineers. Based on these guidelines, this
dam is classified as an intermediate size dam with a high downstream
hazard potential. According to the St. Louis District, Corps of Engi-
neers, failure would threaten lives and property. The estimated damage
zone extends approximately two miles downstream of the dam. Within the
estimated damage zone are four dwellings, a railroad, and a highway
(CC). Contents of the estimated downstream damage zone were verified by
the inspection team.

Our inspection and evaluation indicates the spillway does not meet
the criteria set forth i1n the guidelines for a dam having the above size
and hazard potential. The spillway will not pass the probable maximum
flood without overtopping but will pass 15 percent of the probable maxi-
sun flood. The spillway will pass the flood which has a one percent
chance of occurrence in any given year (100-year flood). The spillway
design flood recommended by the guidelines is 100 percent of the probable
maximum flood. The probable maximum flood is defined as the flood
discharge which may be expected from the most severe combination of
critical meteorologic and hydrologic conditions which are reasonably
possible in the region.

Based on visual observations, this dam appears to be in satisfac-
tory condition. Deficiencies visually observed by the inspection team
were erosion on the downstream [eft and right interfaces between the
embankment and abutments, erosion on the upstreas right esbankment-
abutment interface, and an upslope road cut on upstream face which 1s
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beginning to slough. Other deficiencies observed include trees on both
slopes of the embankment, animal burrows on both slopes, erosion in the
area of the spillway's inlet and outlet, and an eroded ditch near the
toe of the dam. Seepage and stability analyses required by the guide-
lines were not available.

There were no observed deficiencies or conditions existing at the
time of the inspection which indicated an immediate safety hazard.
Future corrective action and regular maintenance will be required to
correct or control the described deficiencies. In addition, detailed
seepage and stability analyses of the existing dam, as required by the

guidelines, should be performed. A detsiled report discussing each of
these deficiencies 1s attached.

e LB

Edwin R. Burton, PE
Missouri E-10137

Ll L Gtlida

Harry /L. Callahan, Partner
Black & Veatch
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SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority. The National Dam Inspection Act, Public Law 92-367,
duthorized the Secretary of the Army, through the Corps of Engineers, to
initiate a program of safety inspection of dams throughout the United
States. Pursuant to the above, the District Engineer of the St. Louis

District, Corps of Engineers, directed that a safety inspection of the
Holt's Lake Dam be made.

b. Purpose of Inspection. The purpose of the inspection was to
make an assessment of the general condition of the dam with respect to
safety, based upon available data and visual 1nspection, in order to
determine 1f the dam poses hazards to human l:ife or property.

. Evaluation Criteria. Criteria used to evaluate the dam were
turnished by the Department of the Army, Office of the Chief of Engi-
neers, 1n "Recommended Guidelines for Safety Inspection of Dams.’ These

guidelines were developed with the help of several Federal agencies and

many state agencies, professional engineering organizations, and private
engineers

-« DESCRIPTION OF PROJECT
a Description ¢t Uam and Appurtenances.

The dam 1s an earth structure located 1n the valley of a
tributarv ! caulks Creek (see Piate 1. The watershed is an area of
.ow hiills with relatively steep slopes consisting of about 10 percent
urban deveiopment and 90 percent wooded land. The dam 1s approximately
«H feet lung aiong the crest and 47 teet high. The dam crest 1s about
.o teet wade A li-toot wide asphaltic pavement road 1s located along
the (rest ot the dam The upstream sjope of the embankment varies from
. te w  teet horizontal to l-foot vertical. The downstream slope
ratges trom - F to T 4 feet horizontal to l-foot vertical.

. The spiitlway 58 a 30-i1nch diameter corrugated metal pipe which
L% reparted T have (ohorete (ollars The spiliway 1s located near the
vett end ot the dam and discharges to a concrete chute on the downstream
Saoope ot the dam Left and right are used herein to define direction
whiie tat ,Lg Qownstream The tiow from the chute 15 directed t¢ an
Soozned doteh and s uncontrolled

bert,nent physical date are given 1u paragraph 1.3
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b. Location. The dam 1s located i1n westcentral St. Louis County,
Missouri, 4s indicated on Plate 1. The lake formed by the dam 15 shown
on the United States Geological Survey 7.5 minute series quadrangle map
for Chestertield, Missouri, 1n Section 17 of T4SN, RO4E.

«. Size Classification. C(riteria for determining the size classi-
tication of dams 4nd 1mpoundments are presented in the guidelines reter-
enced 1n paragraph 1.1c above. Based on these criteria., the dam and
impoundment are 1n the intermediate si1ze category. An i1ntermediate s12e
dam 1s (lassi1fied as having a height less than 100 feet, but greater
thatn vr equal to 4U feet and/or a storage capacity less than 50,000
acre-teet, but greater than or equal to 1,000 acre-feet.

4 Hazard Classification. The hazard classification assigned by
the Corps of Engineers for this dam 1s as follows: Holt' s Lake Dam has
4 h:gh hazard potential, meaning that the dam 15 located where failure
ma\ cause loss of lite, and serious damage to homes, agricultural,
industrial and commercial facilities, and to 1mportant public utilities,
main highwavs, or railroads. For Holt's Lake Dam the estimated flood
damage zone extends approximately two miles downstream of the dam.
Within the estimated damage zone are four dwellings, a railroad, and one
highwav (CC). Contents nf the estimated downstream dassage zone were
verified by the inspection team.

€. Ownership. The dam 15 owned by the Chesterfield Lakes Home-
owner' s Association, % Mr. William Roberts, 1516 Chesterfield,
Chestertield, Mo. 63017.

f. Purpose of Dam. The dam will form a ls.5-acre lake used for
recreataion.

g- Design and Construction History. Data relating to the design
and construction were nol available. According to the developer., Burton~
Duenke Construction Company, the dam was constructed in 1973

h. Normal Operating Procedure. Normal rainfall, runoff, trans-
piration, evaporation, and overflow through the uncontrolled spillway
would all combine to maintain a relatively stable water surface eleva-
tion. The reservoir pool has not reached the spillwav elevation since
completion of the dam.

1.3 PEKRTINENT DATA

a. Drainage Area - 259 acres

b. Discharge at Damsite.




! Discharge 4t the damsite 15 through o 30~ inch i amete:
corrugated metatl pipe
A Ce Lstimated experienied maximum tiownl 4t demsile - Lnknown
L]
K Estimated ungated spirilewav capacity o1 maximum pocl elevetion
Se o ts (Probable Maximum Flood Pool Bl 958 «
Lievation Feet abuve ® s | Approximate Tie to USGS Map-
o Top «t dam - 335 8 (see Plate
~' Spillwav invert - 530 ¢
¢ Streamhed 2t toe ot dam - «8Y
- Max mum tae:ineler - Loknowsn
R Keservogr
Lengtl ! MaxIMUB puc. - . ,=50 teet ¢ Protab.e Sani1BUS t, .o
Poeos Leved
. cengll, ! norma. poc. - o0 teet ¢ Sp, L lwey 1nvert
[ Storage Acre-teet
. Top ot lem - il
- SPaosoway Jhverto - Lt
DEes L gl sur o large - NOU ave.iat,e
' keservi.r Surtece Avres
Tapt dem -
- Npasawav  nvept )
& llan
'vpe - Lert!h embankment
- cength - @)l teet
! Height - <« teret ¢
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- lTup width - "L teet (rowned:
o Side sloper - upslream face between | 0OV a7 H saud 1 0D
T H. townstirem tace between | GV on $ 8 H and | 0V oon 7 9 K (see

4 coniag - L nkpown
impetryious ccte - L nknown
[ cut ot - loknown
' Grout urte.! - tnkpown
i Vivers. ot and Keguiating Tuape. - hone

\l. B X D

Vpe - v cain b diameter . orrugated metal pipe
. el Luvert ecievatiun - 0l U teet @ s |
it el savert eievatiul - HJb L teel B >
- water - Nohe
jstiras haunr. - NSone
¢ irownstires  henne. - lischarges ' o unirete (hute and then

ai .. nied 1.7.1 &1 lthe dam s toe
tarrgency Spi.iway - hune

[ hegu.at.ug st ets - None




SECTION 2 - ENGINEERING DATA
<.1 DESIGN

The dam was designed by the firm of Volz Engineering and Surveying,
Inc. They provided hydrologic and hydraulic calculations for the spill-
way, 4 contour map of the dam and reservoir site, and a report on
grouting operations.

<.< CONSTRUCTION

construction records were unavalilable. According to the developer,
Burton-lUuenke Construction Co., the dam was constructed in 1973.

- ¢« UPERATION

uUperational records and documentation of past floods were unavail-

« « GRULOGY

The site ot lhe dam and reservoir 18 located 1o a moderately-deep
steep-sided valley between two ridges. The dam 1mpounds a small, inter-
mittent, trrhutary of Laulk's Lreek

Pubiished intormation was not available on the soi1ls 1n the area of
the dam and reservogr The bedrock consists of lLimestone of the Burlington
tormal ion 1 the Urage Series ¢t the Mississippian System. According to
the .etter iu Appendix B, the reservoir 15 seeping through a zome of
weakness thetl extends benealh the reservoir parallel and upstream of the
dam The seepage traveis through o horizontsl feeder system and ex:its
a4t 4 spring .suviated at caulk s Lreek  The Contractor has attempted to
grout these horizonte: teeders, and the grouting has apparently decreased
the seepage Addil:.nal grouting mav be done 1t seepage quantilies
i rease atter the reservoir as filied Since the seepage 13 through
the pDedrock, .1 shuuid net present s hazard to the embankment

. EVALLATLON
“ Ava ety Somr ecugineering date were avaiiable Representa-
tives ! Lol the desigh enginer: af! conslyuction (ompanv were present

Jur.ug the Juspect. o and snswered yuestiony

t Adrguecy tugineering Jdetse availadble 1ndluded hvdrologie
nvdraul,. sl ulations tur the spiiiwayv, and sturage-elevation (urves
The nviarcicgi. hydrauii:. desiglu dues ol @eet the criteria estabiished by
the vu.de. . nes No esbsniment desigh T construction Jdata were availabie,
hus 4 sssesn@edt ot the embankment Jdesign. (oBBlruct . on. and operation

3



could not he made. Seepage and stability analyses comparsble to the
requirements of the "Recommended Guidelines for Satety Inspection of
Dams’ were not available, which 18 considered a deficiency. These
seepage and stability analyses should he performed for appropriate
loading conditions (including earthquake loads) and made a matter of
record.

¢. Validity. The spiliway 15 designed to pass a 100-year 30-minute
flood from a fully developed watershed. The design 15 valid but does
not meet the requirements of the Guidelines. The validity of the embank-
ment design, construction, and operation could not be determined due to
the lack of engineering data.

L




[ SECTION 3 - VISUAL INSPECTION

+ 1+ FINDINGS ’

l a General A visual inspection of Molt's Lake Dam was made on 18 Lo
November 1980  The inspection team consisted of Edwin Burton, team
leader, Robert Pinker, geologist, Gary Van Riessen, geotechnical engi-
neei . and John Ruhl, hydraulic/ hydrologic engineer. Messrs. J. Davies
and | lLaskv representing the Burton-Duenke Coastruction Company, and
Mr « borgard representing Volz Engineering and Surveying, Inc., accom-
panied the inspection team The dam appeared to be 1n satisfactory
condition Speci1fic observations are discussed below. No observations
were made of the (ondition of the upstream face of the dam below the
povi eievation at the time of the i1nspection.

t Dam  The .nspection team observed the following conditions at
the dam N (rackaing, sliding, sloughing or other signs of settlement
or instability were observed except at the gravel road down the upstream
emhankment slope The upstream and downstreams slopes of the embankment
have some tree cover Mo 1nstruments to measure the performance of the
dam were jocated Ne toe drains or relief wells were observed aslthough
there s a ditch below the dam’'s toe which could serve as a drain.

The dam crest has a JZ2-foot wide asphaltic pavement road along 1ts !
entire iength which 13 broken in places. This damage 15 believed to be i
ei1ther the result ot poor ur the lack of adequate subgrade wmaterial.

|

There 1s &4 1044 (ut down the upstream embankment slope. This road
was builtl t¢ accommodate access to the pool area for grouting work. The }
ruad cutl shows signs of sloughing Some cracking was observed at this ‘
i
cut

Some erosion gullies were observed around the inlet and outlet of ;
the spillway pipe Lrosion has also occurred on the upstream face at
* the right abutment-embankment 1nterface below the outlet of the drain
pipe under Holt 's Lake Drive

Mo evidence was found t« indicate that the embankment had ever been
overtopped The reservoir has never been filled due to leakage through
geologic taults in the pool ares

1

There was evidence that a maintenance progras was 1n effect A few .

animal burrows were observed on the embankment ,

‘ Appurtenant Structures The inspection team observed the '
following 1tems pertaining to the appurtenant structures The spiliway

1% & 30-i1nch corrugated metal pipe located near the left end of the dam. '
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There was erosion around the spillway inlet and outlet. The spillway

pipe was considered to be in good condition. There is a slight deforma-
tion of the pipe and a slight dog leg alinement near the outlet. It
should be noted that an abnormally large spillway discharge would probably
damage the downstream slope.

There was no development in the spillway area which would suffer
damage due to flow through the spillway.

d. Geology. The soils along the ridges and slopes of the reservoir
are developed in loess and in residuum from the limestone bedrock. The
loess is light brown in color and comsists of silt and clay. For engi-
neering purposes it is classified visually as a clayey silt of low
plasticity. The residuum is dark reddish brown in color and consists of
silt clay and chert fragments. For engineering purposes the soils are
classified visually as silty clay of low plasticity with chert frag-
ments. Soils developed in colluvium are present in the downstream
valley. These soils are dark brown in color and consist of silt and
clay. For engineering purposes the soils are classified visually as
silty clay and clavey silt of low plasticity. No outcrops of bedrock
were observed. Appendix B indicates rock is present near the bottom of
the reservoir, and the existence of ridges indicates rock is present
beneath them. The thickness of the overburden on the hills and in the
valley is not known. No construction drawings or boring data were
available. Evidence of grouting operations were observed along the left
side of the hill and the shore of the reservoir.

Samples of the embankment material were taken near the center of
the downstream crest using an Oakfield sampler. The soil samples were
classified visually. Based on these samples, it is anticipated the
embankment consists of clayey silt of low plasticity. The Contractor
stated the core consists of clay.

e. Keservoir Area. No slumping or slides of the reservoir banks
were observed. The upstream channel to the lake contains some minor
debris and a few trees. The lake was noted to be clean with no silta-
tion.

f Downstream Channel. The spillway discharges to a concrete
(hute and then to an unlined ditch. The unlined ditch discharges to the
natural channel downstream from the dam.

1+ 2 EVALUATION

The various deficiencies observed at the time of the inspection are
not believed to represent an i1mmediate safety hazard. They do, however,
warrant monitoring and control.

RS




The growth of trees if allowed to go unchecked, could cause deteri-
oration of the embankment. The roots of trees can loosen the embankment
' material and also can leave voids through which water can pass. '

Burrowing animals will continue to damage the embankment if a
control program is not undertaken. Piping failure of embankments has
resulted from damages caused by burrowing animals.

A gravel road starting at about station 2 + 90 on the crest and
proceeding laterally to about station 3 + 90 before cutting into the
upstream embankment slope has been a contributing factor to erosion.
Upon completion of the grouting work in the reservoir pool area, this
road cut should be restored to designed conditions. Gravel, debris,
etc. found in this area should be removed before the cut is backfilled
and compacted.

The road pavement on the crest should be repaired in those areas
where it has broken.

No seepage problems were observed at this dam. However, problems
have occurred with leakage from the reservoir pool through geologic
faults. Close monitoring of the embankment should be maintained during
the reservoir filling process following sealing by grout of geologic
faults.

The absence of riprap on the upstream slope has not led to any

i problems because of the lack of an appreciable reservoir pool. Riprap
| ; protection should be provided to reduce the potential for wave induced
erosion.
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SECTION 4 - OPERATIONAL PROCEDURES
4.1 PROCEDURES

The pocl level will be primarily controlled by rainfall, runoff,
evaporation, transpiration, and capacity of the uncontrolled spillway
once the lake is filled.

4.2 MAINTENANCE OF DAM

There was evidence that a maintenance program was in effect at the
time of inspection. The grass cover along the crest has been mowed.
Trees, however, were observed growing on the embankment.

4.3 MAINTENANCE Or OPERATING FACILITIES
No operating facilities exist.
4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no existing warning system or preplanned scheme for alert-
ing downstream residents for this dam.

4.5 EVALUATION

The maintenance program should be continued and should include in
addition to mowing the grass cover on the embankment a task for replacing
broken pavement along the crest. Procedures for controlling tree growth
should be formulated with the assistance of an engineer experienced in
earthen dam maintenance.

10

’ .
‘l‘ - 3:' .‘t ven. . ‘,

. .
S A el e - = o . .

——4




sy

SECTION 5 - HYDRAULIC/HYDROLOGIC
5.1 EVALUATION OF FEATURES

a. Design Data. Limited design data were made available. Included
were hvdraulic calculations for the 30-inch spillway pipe and storage-
elevation curves.

b. Experience Data. The drainage area and lake surface area are
developed from USGS Chesterfield, Mo. quadrangle map. The dam layout 1s
trom a survey made during the inspection and a plat map provided by the
engineer.

¢. Visual Observations.

(1) The spiliway aprears to be in good condition. The lake level
at the time of the inspection (El. 507.6) was below the spillway pipe
inlet. There were no obstructions to flow in the downstream channel.

(2) Spillway discharges could endanger the integrity of . dam.

d. Overtopping Potential. The spillway will not pass the probable
maximum flood without overtopping the dam. The probable maximum flood
is defined as the flood discharge that may be expected ‘.;om the most
severe combination of critical meteorolegic and hydrologic conditions
that are reasonably possible in the region. The spillway will pass 15
percent of the probable maximum flood without overtopping the dam. The
spillway will pass the one percent chance flood estimated to have a peak
outflow of 40 cfs developed from a 48-hour, one percent chance rainfall.
According to the recommended guidelines from the Department of the Army,
Office of the Chief of Engineers, a high hazard dam of intermediate size
should pass 100 percent of the probable maximum flood. The portion of
the estimated peak discharge of the probable maximum flood overtopping
the dam would be 2,230 cfs of the total discharge from the reservoir of
2,290 cfs. The estimated duration of overtopping is 12.0 hours with a
maximum height of 2.6 feet. The portion of the estimated peak discharge
of 50 percent of the probable maximum flood overtopping the dam would be
1,050 cfs of a total discharge of 1,100 cfs. The estimated duration of
overtopping 18 9.0 hours with a maximum height of 1.8 feet. The embank-
ment could be jeopardized should overtopping occur for these periods of
time.

According to the St. Louis District, Corps of Engineers, the effect
from rupture of the dam could extend approximately two miles downstream
of the dam. Four dwellings, a railrosd, and a highway (CC) are located
within the estimsted damage zone, and lives could be lost should failure
of the dam occur. Contents of the estimated downstream damage zone were
verified by the inspection team. Flood plain regulations under the

11




National Flood Insurance Program restrict development in the flood plain
of Caulks Creek which is downstream of Holt's Lake Dam.

12
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SECTION 6 - STRUCTURAL STABILITY
6.1 EVALUATION OF STRUCTURAL STABILITY
a. Visual Observations. Visual observations of conditions which

affect the structural stability of this dam are discussed in Section 3,
paragraph 3.1b.

b. Design and Construction Data. No design data relating to the
structural stability of the dam were found. Seepage and stability
analvses comparable to the requirements of the "Recommended Guidelines
tor Safety lnspection of Dams" were not available, which 1s considered s
deficiency.

¢. OUperating Records. No operational records exist.

d. Postcopstruction Changes. It 1s not known whether or not any
changes have been made toc the dam subsequent to its construction. There
1$ an ongoing grouting program 1n the reservoir pool area.

e. Seismic Stability. The dam 1s located in Seismic Zone & which
1s a zone of moderate seismic risk. A properly designed and constructed
earth dam using scund engineering principles and conservatism should
puse no serious stability problems during earthquakes in this zone. The
seismi¢ stability of an earth dam 1s dependent upon a number of factors:
embankment and foundation material classifications and shear strengths;
abutment materials, conditions, and strengths, embankment zoning; and
embankment geomelryv. Adequate descriptions of embankment design para-
meters, foundation and abutment conditions, or static stability analyses
to assess the seismic stability of this embankment were not available

and therefore no i1nferences will be made regarding the seismic stability.

An assessment of the seismic stability should be i1ncluded as part of the
stability analysis required by the guidelines.




SE TN S OASSESSHMENT KEMEL DAL MEASUKE:
DAM ASSESSMENT

a Dately Severa. cand,tions observed dut g the vidus. sDSpe -
to 6 Dy the Juspection team should he monitored and or controgied
These are #rosiol b the downstream iett sl right 1ntertaces bhelweer
the embankmernt and abutmentls. erusion ot the upsliecad righ! embankment -
abulment 1utertfate, ar upsiuvpe rouad cutl o1 upstlresm taie Which s
begintiing U sicugh, Tteer ol both slopes, dniai burrows, eros ol L
the areas ! the spiliwday 5 chlel aud culiel and erosion 10 e dilol hear
the tue ¢t Lhe dam Seepage and stabi. ity d4nalvses (omparablle to ULhe
requirements -t the “kecommended wuidelines tor Satety lnspection of
Uams’ were not avaslable, whiithh 18 (onsidered a deficiency

b Adeguacy ot lutcrmation Due to the ebsence of engineering
iesign datas, the conclusions 1n this report were based onlv ol perfar-
mafice history, visual conditions and general information obteined during
the inspection from the developer The 1nspection team c(onsiders that
these data are sufficient tc support the conclusions herein Seepage
and stab:iiitv anaivses (omparable to the requirements of the "Kecommerded
vuidelines tor Satety Inspection ot Dams” were not available, which s
considered a4 defrciency

¢ Lrgency It 1s the opinion of the i1nspection team that a
program shou'!d be developed as svon as possible to 1mplement remedial
measures recommended 1 paragraph 7.2b lf the safety deficiencaies
listed 1n paragraph " la a.e not corrected, they w.]l] continue "o
deteriorate and lead tu a serious pot~ntial of failure. The 1tem recom-
mended i1n paragraph °..a should be pursued on a high priority basas.

d Necessity for Phase 11. The Phase 1 investigation does not
ralse anv serious questions relating to the safety of the dam nor does
1t 1denti1fy anv serious dangers which would require a Phase 11 1nvesti-
gation However, the additional analyses noted 1in paragraph 2.5b are

necessary for compliance with the guidelaines.

e. Seismic Stability. This dam is located 1in Seismic Zone 2.
Adequate description of embankment design parameters, foundation and
abutment conditions, or static stability analyses to assess the seismic
stability of this embankment were not available and therefure no infer-
ences will be made regarding the seismic stability. An assessment of
the seismic stability should be included as part of the recommended
stability analysas.
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. KEMEDUAD MEASUKES

" Alteruatl . ves Spillway capa 1ty and/or storage volume would

teet U be anireased or the lake {evel would need to be permanently
. were) Lo incredaste avallable tlood storage 1n order to effectively pass
"he ~sj..lwav desaign tlood Spillway capacity could be increased by
provitiug ah emergency spillwayv. The storage volume could be increased

Py raising the dam crest.

! “peretion and Maintenance Procedures. The following operation
ali! maintenance proceiures are recommended and should be carried out
whder the direction f a4 professional engineer experienced in the design,
construction, ant maintenance of earth dams.

Ca Ero<ion protection should be placed on the upstream face of
the dam tc an elevation above normal lake level to prevent erosion of
the embankment material. Paved ditches or other slope protection may be
require~d te control the concentrated runoff at the abutment-embankment
intertace The erosion around the inlet and outlet of the spillway pipe
should be repaired and adequate protection provided.

(2 A maintenance program should be formulated and implemented to
remove and control the growth of trees on the embankment. Grass/ weed
cover on the embankments should be cut periodically.

t3) The road cut on the upstream slope should be backfilled with
suitable material and compacted upon completion of the grouting program.

(&) The animal burrows in the embankment should be corrected since
they can contribute to the occurrence of piping. Control measures
should be 1mplemented to discourage animal activity in the area. The
embankment slope should be monitored by a qualified engineer during
repair of the embankment.

(5) Seepage and stability analyses should be performed.

(6) A detailed inspection of the dam should be made periodically
and findings of the inspections should be documented and made a matter
of record. More frequent inspections should be performed during the
reservoir filling process to ascertain that leakage, seepage, slope
instability, etc. do not occur undetected. If these types of problems
occur, an engineer experienced in earth dams should be engaged to assist
in formulating corrective measures.

15
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PHOTO 1:

PHOTO
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UPSTREAM FACE OF DAM

UPSTREAM FACE OF DAM 1LOOKING WEST
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PHOTO 3:

PHOTO 4:

CREST OF DAM

CREST OF DAM LOOKING WEST
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PHOTO 5:

PHOTO 6:

DOWNSTREAM FACE OF DAM

DOWNSTREAM FACE OF DAM LOOUKING WEST




INLET END SPILLWAY PIPE

PHOTO 7:
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OUTLET END SPILLWAY PIPE
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PHOTO 9:

PHOTO 10:

CONCRETE CHUTE DOWNSTREAM OF SPILLWAY PIPE

CONCRETE CHUTE LOOKING UPSTREAM
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PHOTO 11:

PHOTO 12:

OVERVIEW OF CONSTRUCTION ROAD

CONSTRUCTION ROAD ON UPSTREAM FACE OF DAM




PHOTO 13: CONSTRUCTION ROAD CUT ON UPSTREAM FACE

PHOTO 14: GROUT HOLE IN CONSTRUCTION ROAD




PHOTO
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15:
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UNDERCUTT ING

OF SPHLLWAY

PIPE NEAR OUTLET
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FROSTON oF UPSTREAM FACE

AT

EROSTON OF DOWNSTREAM FACE

LEFT

ABUTMENT

AT RIGHT ABUTMENT




PHOTO 19:  EROSION OF DOWNSTREAM TOE OF S1OPE

PHOTO foe oVERVIFW OF FROSTON OF UPSTRFAM FACE NEAR RIGHT

END




PHOTO 21:
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CLOSE-UP OF EROSTUN OF UPSTREAM FACE NEAR RIGHT
END

PHOTO 22

EROSTON AND RIPRAP BELOW DRAIN PIPE RIGHT ABUTMENT
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Hybiorfon, 0 AND HYDRAG L Lo ANALYSES
! Jetermine the  vertoppang polentiel, tiood rouliugs were per-
tormel By oapp . hvang the brobet se Maximsue Frecrpitation PME 10 4 synthe-
' aba U by trograph U deve, o) the anftlos hvdrograeph The 1ntios hvdro-
Krapl was lher 1outed through the reservo it and spiilway The over-
Loppalg dha vs s was determined using the computer progras Hbo - 'Lam

Satel LSRN O

The IME was determine! t1o® regioha. harts prepared by the Netiona:

arallier Sery e Lt Hvdromelecr cogiva, Report N S HMK- sy

hedu. toon ta U ors wrre net appaied The raintas! dastribution for the
eh-hour PME ctomm oeas determaned aoonrding U the procedures outlined an
HMk- o ane BM L -l ie s The St Louis., Missour) razntae.: Jdastea-
ot L L o min shterva, - ek hours durat oon . ar provided by the St
vowss Dustro U Lorps ot bngineers, war used when the one percent (hance
Probabr oty Pt was routed Through the reservoir and spaliway

The “wvnthet:. uwnatl tvdrograph for the watershed was developed by
Lhe compuler programw usinig the 5o conservation Servive 1SS method
. The hvdrograph .ag ti1me was (alculated by the SUS curve number
method The value blained was veritied by the hirpich torsula The

farameters tog the unit hvdr graph are showt 1 Table |

[he S0S curve number (A method wat used in computing the 1nfil-
tration cosses top the raintali-runctt rejationship The CN values
used. and the resuil from the (ompuler output, are shown in lable

The reserviir routing wars pertormed using the moditied Puls method
The 1hitia, reservoir poui elevation tor the routaing of each storm was
determined t be equivalent to the 1nvert eievation ot the spilliway pipe
at ejevation 130 U teet @ v 1 in accordance with antecedent storm
ronditions AMc 11 and AMU |i] preceding the one percent probability and
probabiie maximum st rms respectivelyv, as outlined by the U.S Army Corps
of kngineers. St Louis bastrict 1w The hvdraulic capacity ot the
spillway and the storage (apacaity ot the reservoir were defined by the
~levation, surta v area, storage. and discharge relationships shown 16
lable -«

The rating urve tor the spoliway 1s shown 1n Table « Spillway
dis harges are hased Hn 4 pipe culvert flowing under i1nlet control (&)
The tlow over the rest of the dam was determined using the non-level
1am (rest option 50 and S\ cards of the HE(-] progrem The program
Assumes ritical tioe over a4 hroad-crested weir

The result .t the routing analvsis indicates that the spiliway will
pass o tlood equivagient to 1 perient ot the PMP without overtopping the
1am

-




A summarty ot the routing analvsis tor ditterent ratios ot the PME
. oshown an Tabile &

The (omputer input Jate and o summarv of the outpul date are pre-
septed st the back f this appendix




TABLE |

SYNTHETIC UNIT HYDROGKRAPH

Yarameters
Drainage Area (A 289 acres

Hvdrau:io Length of 5, 40 feet
wmalercourse o

Hvdroiogie Soil cover 85 (AMC 111 70 (AMC 11>
Lomplex Number CN.
Average watershed lLand 2. 4%
Siops 1)
.ag lime ‘ig 0.05 hours (AMC 11D) 1.0 hours (AMC I1.
Time ot concentration <T(‘ i.1 hours (AMC I11) 1.7 hours (AM(C 11
buration D 9 min. (AMC II1) 13 min. (AMC ]1)
(use |0 minutes in each case)
lime “arn Discharge (cfs) *
AMC 11 AMC 111
i 7] 0
it i 33
e 36 105
3 73 208
B 160 255
[ 177 213
N 177 150
B{i lol 100
9y lel 69
L Ot 11 49
Y B4 33
LN (%) 23

From HEC -1 Computer output




FURMULAS USED

L= ¢ bx (S +
¥ 900 x v
00
G = l?ﬁ\ - v
1 = 1L U
‘ R
o= 0 13317
8

1

[EARI

0.

TABLE | (Continued)
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TABLE 2

RAINFALL-RUNOFF VALUES

Selected Storm Storm Duration Rainfall
Event (Hours) (Inches)

PMP 48 35.28

1% Probability 48 8.78

Additional Data:

Runoff Loss
(Inches) (Inches)

33.25 2.03
5.14 3.64

1) No information on soil associations was available for this

watershed.

100 percent of drainage area is hydrologic soil Group C

90 percent of the land use was timberland

10 percent of the land use was urban development

2) SCS Runoff Curve CN
3) SCS Runoff Curve CN
probability flood.

TABLE 3

85 (AMC III) for the PMF.
70 (AMC II) for the one percent

ELEVATION, SURFACE AREA, STORAGE, AND DISCHARGE RELATIONSHIPS

Elevation Lake Surface Lake Storage Spillway
(feet-MSL) Area (acres) {acre-ft) Discharge (cfs)

*530.0 14.5 226 0 )
**535.8 20.5 327 43 s
%5384 23.2 382 54 =

*Spillway Crest Elevation
**Top of Dam Elevation
s%*PMF Pool Level

The relationships in Table 3 were developed from the Chesterfield,
Missouri 7.5 minute quadrangle map and the field measurements.




-

*Spillway Cre
“*Top of Dam E

METHOD USED:

TABLE 4

SPILLWAY RATING CURVE

Reservoir Spillway
Elevation (ft) Discharge (cfs)

*530.0 0

532.0 14

534.0 33
**%535.8 43

538.0 53

540.0 60

st Elevation
levation

Spillway release rates are based on nomographs for a
pipe culvert with inlet control (6).

TABLE 5

RESULTS OF FLOOD ROUTINGS

Ratio Peak Peak Lake Total Peak Depth Duration
of Inflow Elevation Storage Outflow (ft.) Over Top
PMF (CFS) (ft.-MSL) (AC.-FT.) (CFS) Over Top of Dam
of Dam (Hrs.)

- 0 *530.0 92 0 - -

0.15 363 535.0 311 39 0 -

0.50 1,210 537.6 364 1,100 1.8 9.0
1.00 2,420 538. 4 382 2,290 2.6 12.0

~ Spillway crest elevation




(1)

(2)

(6)

(7)

U.S. Army Corps of Engineers, Hydrologic Engineering Center, Flood
Hvdrograph Package (HEC-1), Dam Safety Version, July 1978, Modi-
fication April 1980, Davis, California.

HMR 33, Seasonal Variations of Probable Maximum Precipitation,
East of the 105th Meridian for Areas 10 to 1000 Square Miles and
Durations from 6 to 48 Hours, U.S. Department of Commerce, NOAA,
Natiopal Weather Service, 1956.

EM-1110-2-1411, Standard Project Flood Determinations, U.S. Army
Corps of Engineers, 26 March 1952.

U.S. Army Corps of Engineers, St. Louis District, Hydrologic/
Hydraulic Standards, Phase 1 Safety Inspection of Non-Federal Dams,
22 August 1980.

L.S. Department of the Interior, Bureau of Reclamation, Design of
Small Dams, 1974, Washington, D.C.

U.S. Department of Commerce, Bureau of Public Roads, Hydraulic
Charts For The Selection Of Highway Culverts, December 1965.

U.S. Department of Agriculture, Soil Conservation Service, National
Engineering Handbook, Section 4, Hydrology, August 1972.
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APPENDIX B

GROUTING OPERATIONS
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(314) 364-1752

Y. Box 250 Rolla, Missouri 65401

viisoo st A IVIEN T OF NATURAL RESOURCES

Ho s Z.zLL

October 27, 1980

J. F. Davies

Burton Duenke Construction
Senior Vice President

P. O. Box 12878

St. louis, MO 63141

Dear Mr. Davies:

Oon 20 October 1980, 1 met with Mr. Don Ramsey and Dave Taylor of Test Dril-
ling Services and they gave me a preview on their grouting program on the
west Chesterfieid lake. I have a copy of their report of hole location,
overburden depth, grout intake, etc.

It appears that most of the grout intake was at or just below the bottom

of the lake with respect tc elevation. The larger grout intake zones ap-
pear to be horizontal bedding planes which are probably the feeder systems
that we discussed on numerous occasions. Any particular vertical fracture
zone-in these areas could als> be the outlet for lake water into the hill
to the spring system, Grouting of the horizontal feeder svstem, however,
may be as or more important than lecating the specific area wnere the water
leaves tnhe valley. There does not appear to be any way that the specific
zone where the water leaves the valley can be located. The grouting of the
feeder systems may well have taken care of the problem, at least in the area
that they grouted.

I checked the spring down at Caulks Creek and it was still flowing a small
quantity of water. The water was very clear and not cloudy as it has been
everytime I've checked it in the past. In addition, the orifice of the
spring now has at least three points where the spring water is emerging.

I don't know what the significance of this is.

At Don Ramsey's suggestion, it is recommended that no mere grouting can be
done between station 2+55 north and the dam until sufficient rainfall or
pumping has occurred to raise the water level of the lake so it can be ob-
served for stability. It is entirely possible that the zones that they
have grouted will have reduced the outflow of water sufficient to where

it is not a problem any more. I believe the zones that have been grouted
have been sufficiently grouted to where they should no longer present a
problem. 1I the lake levei arises considerably and then drops, I would

recommend that the grouting program continue between station 2+55 and the
dam.

Past conversations suggested that if the zone where water leaves the valley
could be located that it be grouted ahove the water line in the area of the

seph P. Teasdale Governor Division of Geology and Land Survey
2d A. Lasfer Director Wallace 8. Howe Director
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blacktop road. 1In reviewing the information on the depth of overburden,
it appears that the soil thickness is sufficient in the lake to where
grouting on the present shoreline should be effective. At this time, I
do not beljeve that grouting at a higher elevation is necessary.

.

In summary, I recommend that we wait until the lake can be obgerved as to
whether it is still leaking before more grouting is done,

Yours fruly,
.

s J. Dean, Geologist
Engineering Geology Section
Geology & Land Survey . .

¢c: Don Ransey
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